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The synthesis and characterization of new 2-[4'-(2', 6'-
dimethyl-3', 5'-dicarbethoxy-l', 4' -dihydropyridyl)]-
chromones 3a-d by the modified Hantzsch synthesis
from chromone-2-carboxaldehydes 2a-d has been
reported.
Chromones constitute an important class of
oxygen heterocyclics I. Various natural and
synthetic chromones, especially those having
heterocyclic substituents at C-2 and C-3 positions
have good pharmacological activities':', such as
coronary spasmolytic':' and bronchodilatory"
activities and are useful in the treatment of
asthma', There are no reports in literature
regarding the synthesis of 2-heterocyclic
substituted chromones starting from chromone-2-
carboxaldehydes. However, there are several
reports in literature for the synthesis of 3-
heterocyclic substituted chromones from
chromone-Lcarboxaldehydes':". It may mentioned








nicorpidine and nimodipine having 1,4-
dihydropyridyl moiety are used as calcium channel
blockers, to treat angina and hypertension.
Recently we have reported the synthesis of 3-[1"
4'-dihydropyridyl)]chromones by Hantzsch
reaction 13. In continuation of our interest in new
heterocyclic substituted chromones, we report here
the synthesis of 2-[4'-(2', 6'-dimethyl-3', 5'-
dicarboethoxy-l', 4'-dihydropyri-dyl) ]chromones
using the modified Hantzsch synthesis by the
reaction of chromone-2-carboxaldehydes with
ethyl aminocrotonate.
6-Methylchromone- 2-carboxaldehyde 142b has
been prepared" by Se02 oxidation of 2,6-
dimethylchromone" lb. The reaction of aldehyde
2b with ethyl aminocrotonate in acetic acid at
room temperature yielded 3b (Scheme I) as cream
colored crystals, m.p. 170°, C23H25N06'molecular
ion peak at m/z 411 (2%). Its analytical and
spectral data confirmed the formation of
dihydropyridyl group at C-2 position of the
chromone moiety. Its IR showed an absorption at
1630 em" due to carbonyl group of chromone"
and the absorption at 1703 cm' due to ester
carbonyl. In its UV the bands at 235 nm (log E
4.46) and 310 (log E 4.13) were due to 2-
substituted chromones IS.
The 'H NMR spectrum (CDCI3) of 3b
exhibited signals due to new dihydropyridyl
moiety. It showed a singlet at 8 5.08 due to 4'-
methine proton. The 2', 6'-methyl protons
appeared at 8 2.37 (6H) as a singlet. The 3',5'
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carbethoxy-methylene protons appeared at 8 4.18
(4H) as a quartet and the methyl protons at 1.27
(6H) as a triplet. The N-H proton was not observed
and the chromone protons appeared at expected
positions. The 13C NMR spectrum of the
compound showed resonances due to pyridyl C-4'
at 839.56, C-2', 6' at 98.91, C-2',6',-CH3at 18.94,
C-3',5' at 147.02, C-3',5'-COOCH2CH3 at 173.36,
59.92 and 14.30. The EI mass spectrum of 3b
showed the molecular ion peak at rnJz 411 (2%)
and the peak at rnJz 337 (22%, M-H-COOEt). The
Ipeak at rnJz 251 (100%) is due to pyridyl radical
ion moiety. On the basis of the above analytical
and spectral data compound 3b was characterized
as 6-methyl-2-[ 4'-(2', 6'-dimethyl-3', 5'-dicarb-
ethoxy-l',4' -dihydropyridyl)[chrom-one,
Similarly 2-methylchromones lal9,lc20 and Idl4
were oxidised by Se02 to yield the chromone-2-
carboxaldehydes 2a21, 2Cl4 and 2d14. Se02
oxidation has been used for the first time to
prepare these compounds. Compounds 2a, 2c and
2d on condensation with ethyl aminocrotonate
yielded the respective 2-(1',4' -dihydropyridyl)-
choromones (3a, 3c and 3d) in 50-72% yield.
Their analytical and spectral data are given in
experimental section.
Successive addition of two ethyl amino-
corotonate molecules to the aldehyde carbonyl
with the elimination of water and ammonia was
considered as possible mechanism for this
modified Hantzsch reaction.
Experimental Section
Melting points were taken in open capillary
tubes in sulfuric acid-bath and are uncorrected. FT-
IR spectra were obtained on a Perkin-Elmer 1605
spectrophotometer. UV spectra were obtained on a
Hitachi U-341O spectrometer. IH and 13CNMR
spectra were taken in CDC13on Varian Gemini 200
MHz and 50.3 MHz spectrometers with TMS as
internal standard (chemical shifts in 8, ppm). EI
and CI mass spectra were obtained on modified
Hitachi RMU-6L and V.G. Micromass 70 70H
instruments.
Synthesis of chromone-2-carboxaldehydes 2a-d.
2-Methylchromones la-d were oxidised by Se02
to yield the corresponding chromone-2-
carboxaldehydes 2a-d. Compounds 2a, 2c and 2d
were prepared by Se02 oxidation for the first time.
General procedure for the synthesis of 2-[4'-
(2',6'-dimethyl-3' ,5'-dicarbethoxy-l' ,4'-dihydro-
pyridyl)]chromones 3a-d. A solution of
chromone-2-carboxaldehyde 2 (3 mmoles) and
ethyl aminocrotonate (6 mmoles) in acetic acid (10
mL) was stirred for 96 hr at room temperature.
Acetic acid was removed under reduced pressure
and the resulting residue poured onto ice (50 g)
and the mixture extracted with ethyl acetate (3x 15
mL) and washed with 5% aq. NaHC03 solution,
dried over Na2S04, and concentrated under vacuum
to a small volume. The product 3 was
chromatographed over silica gel using chloroform
and pet.ether (80:20, v/v) as eluent.
2-[4' -(2' ,6'-Dimethyl-3', 5'-dicarbethoxy-l' ,4'-
dihydropyridyl) ]chromone 3a: Recrystallised
from methanol as yellow crystals, m.p. 1750
(0.69g); IR (KBr): 1630, 1703 ern"; UV (MeOH):
230 nm (log e 4.71), 310 nm (4.01); IH NMR
(CDCI3): 7.20 to 8.18 (m, 4H, H-5, 6, 7 and 8),
6.10 (s, IH, H-3), 5.10 (s, IH, H-4'), 4.18 (q, 4H,
0-CH2-), 2.35 (s, 6H, 2x CH3), l.28 (t, 6H, -0-
CH2-CH3); MS (El): rnJz 397 (M+, 2%), 367 (12%,
M-2xCH3)' 323 (8%, M-COO Et), 251 (97%),237
(32%), 195 (44%); Analysis: Found: C, 66.58, N,




Recrystallised from methanol as cream colored
crystals, m.p. 1700 (0.63g); IR (KBr): 1630, 1703
cm'; UV (MeOH): 235 nm (log e 4.46), 310 nm
(4.l3); IH NMR (CDCI3): 7.90 (d, IH, J==2.5 Hz,
H-5), 7.45 (dd, IH, J==10 and 2.5 Hz, H-7), 7.31 (d,
IH, J==10 Hz, H-8), 6.09 (s, IH, H-3), 5.08 (s, IH,
H-4'), 4.18 (q, 4H, H-3', 5'-OCHz-) 2.48 (s, 3H, C6-
CH3),2.37 (s, 6H, H-2', 6'-CH3), l.27 (t, 6H, 3', 5'-
0-CH2-CH3); MS (EI): rnJz 411 (M+, 2%), 381
(5%), 337 (15%), 252 (54%), 251 (100%), 223
(19%), 195 (47%) and 91 (52%); Analysis: Found:
C, 67.22, N, 3.38, H, 6.46. Calcd for C23H25N06:C,
67.14; N, 3.40; H, 6.62%.
6-Chloro-2-[4' -(2', 6' -dimethyl-3', 5' -dicarb-
ethoxy-l', 4'-dihydropyridyl)] chromone 3c:
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Recrystallised from methanol as brownish crystals,
m.p. 1810 (0.62 g); IR (KBr): 1633, 1701 cm'; UV
(MeOH): 237 nm (log E 4.75), 315 nm (4.05); IH
NMR (CDCI3): 8.09 (d, 1H, J=2.5 Hz, H-5), 7.57
(dd, 1H, J=10 and 2.5 Hz, H-7), 7.38 (d, 1H, J=10
Hz, H-8), 7.15 (s, 1H, N-H), 6.10 (s, 1H, H-3),
5.09 (s, 1H, H-4'), 4.18 (q, 4H, H-3',S'-0-CHr),
2.38 (s, 6H, H-2', 6'-CH3), 1.28 (t, 6H, 3',5'-0-
CHz-CH3); MS (Cl): m/z 431 (M+, 8%), 358 (12%)
M-COOEt), 252 (100%), 224 (22%), 196 (35%);
Analysis: Found: C, 61.68; N, 3.29; H, 5.18. Calcd
for CZZHZZCIN06: C, 61.79; N, 3.25; H, 5.13%.
6-Bromo-2-r4'-(2', 6'-dimethyl-3', 5'-dicarb-
ethoxy-I", 4'-dihydropyridyl) J chromone 3d:
Recrystallised from methanol as yellow crystals,
m.p. 1870 (0.67 g); IR (KBr): 1628, 1703 cm'; UV
(MeOH): 235 nm (log E 4.61), 318nm (3.95); IH
NMR (CDCI}): 8.25 (d, IH, J=2.5 Hz, H-5), 7.70
(dd, IH, J=IO and 2.5 Hz, H-7), 7.30 (d, IH, J=lO
Hz, H-8), .7.02 (s, IH, N-H), 6.10 (s, IH, H-3),
5.07 (s, IH, H-4'), 4.17 (q, 4H, H-3', 5'-O-CHz-),
2.35 (s, 6H, H-2',6'-CH}), 1.30 (t, 6H, 3',5'-0-CHz-
CH1); MS (EI): m/z 475 (MT, 2%), 402 (15%, M-
COOEt), 252 (100%), 224 (43%), 196 (77%);
Analysis: Found: C, 55.37; N, 2.91; H, 4.58. Calcd
for CnHzzBrN06: C, 55.48; N, 2.99; H, 4.66%.
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